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Statement: I have revicwed the June 1998 Large Coastal Shark Bvaluation Workshop
Report and the other documents submitted by the Court for review and have come to the
following conclusions regarding the scicntific management recommendations contained
in the 1998 SEW Report.

Court Directed Question:
Rﬁpﬂnﬂin wmﬂlﬂ mrt I'eqlil‘tmﬂllﬂllt! T L L E T rr e

Response:

The question has the following two parts:

[1] the 1998 SEW Report is bascd on scientifically reasonable uscs uf the

fisherics stock assessmenl techniques and [2] the best available biclogical and fishery
information related to large coastal sharks.

. The answer to [1] is *no™ and the answer to [2] is “yos”. Much of the content of the 1998
SEW report was devcloped in response to the contents of earlier SEW reports which
concluded that the large pelagic stocks would not recover to MSY kevels for decades,
even under the proposed lowered TACs. I belicve that the production model was included
in the 1998 SEW 1o provide a firm scientific basis for that conclusion. The production
method did succeed in reaching the same conclusion but, its value is negligible since the
madel is imappropriate and should not have boen used.

Question 1. Was the model used 10 estimate large coastal shark popularion abundarnces
and demographic mrends reliable and scientifically rigorous ?

Response: Technically, this question is slightly diffcrenl than the preceding one, The
production model is not an appropriate model for the cstimation of anything that is
demngraphic in nature beonuse of the absence of an age-structure component. The
production modcl is inappropriate for the specics — group o which it was applied. Ir was
not reliable for scveral reasons, including that: the modcl assumes a steady state, a closed
population, and density dependent processes. Furthermore, a symmetric, parabolic model
was assumed valid, Scientists know that populations that arc highly age —structured are
not well described by production models. The population dynamics of most sharks are
highly age structurcd. The strongth of production models is prociscly that, in the absence
* of biological detail [Jifc history data), it is possible to use the Jogistic model us the
implicit foundation 1o componsate for the lack of biological knowledpe.

Question 2, Were the scientific conclusions and scientific management
recommendations based on a logical extension of the model’s resulis?

. Response:s  Given that the model was inappropriate, conclusions reached based on the
model cannot be justified. Other models do exist that would bo much marc appropriute.
An alternative would be to introduce statistical corrections to those assumptions of the
madel that are not justfied.
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The production model was not the catire contents of the 1998 SEW. The report tests upon
SEWs from previous yoars which also drew the conclosion that the TACS for large
pelagic sharks werc not sustainable and had to be reduced to bring the harvests to
sustainnble levels, Other, additional life history analyses were also incladed in the 1998
SEW that support reductions in the TACs for severnal of the large pelagic sharks,
Whercas the  production model is one part of the 1998 SEW and iz not definsible,
parts that also support reduced TACs rcmain valid.

Responses to Directive:

Question 1. how the stock assessment applied the Bayesian modeling approach to the
available data and determined the appropriateness of using a non-age specific
production madel to assess a long lived species or complex,

Response: Mathematicians always face the need to balance the estimation of parameters
against the complexity of large modcls, with large numbers of parameters. The simplicity
of the production madel i inteflectually attractive precissly because of the case of
carrying out maximum likclihood parameter estimation. In brief, if one wants answers
kecp the model simple. Given the range of alternative models available, the authors made
a poor choico. But, as suggesied, the simpls model made usc of a Bayesian structore for
estimation very practical. As far as can be determined without repeating all of the
analyscs, it appoars that the estimation part of the effort was expertly caried out. Other
issues about the fitting are important for a full understanding of the estimation. These are
explored in the mathematical analyscs I did, which are described in the first comment at
the end of this reporr.

Question 20 how the stock assessment considered the availability and quality [how the
series were estitated, how they were weighted for analyses and how they were applied

as age specific indices of abundance, particularly for the MRFSS daita which accounts for
most of the LCS mortality in the early years] of available data sets..

Response: Available data is sparse and with relatively short time series, The NMES
should have been collecting these data over a longer period of time and when they did
begin to direct effort at data colleetion it appears that they did not receive as much
cooperation from industry as they might have. Age specific data is basically not available
since realistic age-length keys do not exist and cannot be developed quickly. If the above
question means “cpuc™ whea it says “indices of abundance”, it should be noted that it is
difficult Lo decompose cpue from catch to an age spooific catcgory and may be
meaningless when done, deponding on the spesics, If the industry would agree to
minimum size restrictions on catch then size specific cpuc data would de facto bo
available. I have not carcfully cxamincd the VIMS data base and carried ont an
exploratory data analysis. Cenainly methodology needs to be standardized over ycars,
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Question 3: how the stock assessment handled and applied information relating 1o
whether the species of LCS under consideration répresent open or closed populations in
individual instance?

Response: the assumption that the system is closed is an important part of most model
applications. NMFS has a lot of expericnce correcting for violations of the assumption.
The difficulty here is that only ad hoc corrections have been used. It is guite possible to
ndd & biomass additions torm Lo the Schaeffer Stock Asscasment madel but a closed form
solution would not result. Short of re-doing the analysis with another model, NMIS has
probably done all that can be done with this essumption.

Question 41 how the stock assessment evaluated the reliability of profections based on
the above three considerations?

Response: the stook assossmont that industry calls the WCS model cssentially supporicd
limitations on the fishery that were arrived out via kess mathcmatically sophisticated
methods, The WCS model is unfortunate, but the remainder of the report and analyses
should not be condemned because of the WCS model's shoricomings.

Question 5: how the stock assessment evaluated the effects of extant regulations on stock
trajectories and weighted the risk af maintaining the status quo unitil these effecis could
be evaluated against the costs of an additional immediate reduction in permitted LCS

" landing levels?

Response: there is no doubt in my mind that the NMFS was obligated to furthcr restrict
fishing regulations on the LCS specics based upon the scveral diffcreat data bascs

- available to them. This would be true even if the obligation to camry out “precautionary”
management did not exist. This is said catircly independently of the results of the WCS
model I fecl that size, location and scason imitations may have been preferable to the
level of the imposed guotas, but that could only be established after carcful analysis.

COMMENTS

Comment 1:
The CPUE data are the only catch data available and arc characterized by being of
relatively short time series and are rather variable. Given that the choice of a production
- modc] was connceted with {he CPUE data in-hand, and that the model itsell is
questionable, at best, there is little reason to put tremendous cfort into the parameter
cstimation technigues. Nevertheless, there are good reasons to explore the estimation
process in a broad sense.

In the following we used the same deterministic model used by MeAllisier and Pikitch
[1998] (M-P) taken from Prager [1994], equation 4a. We used only CPUE12 and
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CPUE]3 data and maximum likelihood estimation nf two parametets simultancously: r,
for the intrinsic ratc of incrcasc and K, for the curying capecity.  Our two figures
[ettached) correapond to suoites of [rK] values from the likelihood profiles where the
objective function is satisficd and is less than some fixed number. They comespond to the
Figurcs 1 2] and k] in M-K [1998). The darkest areas in pur figures corrcspond to values
of [,K] that produce mcan square values < 1.0 in the objective function in Prager [1994],
cquation under A3". The darkest areas in M-P [1994] do not appear (o be specificd. In
the following, we assume that the black arcas in M-F and in ours are comparable.

Considering the darkest arcas in M-P [1998] [all K-valuss arc in millions]):

Fig.1a 45 KA and 0.02<r<042
Fig.1b 9 <K<13 and 003 <r<0.11

- And

" Considering the darkest arcas in ours [all K-values are in millions]:

Fig. for CPUE13: 9 <K<1I2 and 0,02 <r=<0.30
Fig. for CPUE12: T5<K<i3+ and MR <r<0.20

This estimation exercise illastralos or raiscs a number of points.

1. the Bayesian, subjoctive analysis in M-P provides estimates similar to those from
oor GLM estimate and, at Jeast, docs not appear to introduce crrors.

2. there is & corain robustness in the estimation process in tho sense that tho
CPUEI2 and CPUEI3 time scries arc quite different in slope, but they yield
similar ranges of parameter estimates.

3. our work could be extended to estimate, .g., compound AIC-based [Akaiko
Information Critoria] likclibood confidence intervals, bot this secms 10 be neither
the place nor time.

4. the robustncss of the resclis both to the methods of estimation and to the
differcnecs in the data sets is a little surprising. Tt is possible that the model jrsclf
has a roke that dominatcs the estimation process, e.g., via its negative feedback
non-lincar structore, end is at the center of these similar results.

The authors should have earricd out similar exploratory data analyses. 17 they did, the
resoits should be reported in their document. There arc elso somo Very important crrors in
the text in M-P. I assume that they are typos sinoe, if not, they indicate a lack of
understonding of Prager [1994)'s equations,



=

RECOMMENDATIONS

The major problem with production modcls is that they use almost none of the major

" amounts of information availabls about the sharks. A proper stock asscssment for tho
shark complexes would begin with the demographic, age structure models that were
indced constructed by the NMES. The next step would be to move toward the standard
* Beverton Holt yield per recruit model svile, In this context the demographic
paramcices could he utilized and stock asscssment would procecd. Since thors anc

- problems with age determination of sharks, length based stock assessments should be
carried out. There are many references to this subject, only one of which is Gallucgi ot all
(1996). Multispecies interactions of the predator prey type could also be introdoced,
where the prey are forage food that sharks use. The biomass of the proy specics the
sharks probably prefer have decreased significantly over the 30 years since record
kecping began, leading to a lower carrying capacity. This suggests a further comeclion
that could be made to the production modcl
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. Figure CPUEI2 and Figure CPUE13 are attached as well as pages 6 and 7 to this report.
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Subject: Fw: supplement to shark report
Date: Wednesday, October 10, 2001 8:02 AM
From: Staeve Hughes <shughes@nreccorp.coms
Reply-Ta: “Steve Hughes" <shughes@ nrecorp.com=
To: hollyh @nrecorp.com

To: Bteve Hughes
From: Reviewar #5
Fo: Supplementary comment to Queaticn # 1.

Cueaticon #1:
was the model used to estimate large cecastal shark population abundance
ared demographic trends reliable and scdionkifically rigorous?

In addition to what was written in the origiral report tha following
ahould be notedd

Ehark lifa higtory is quite different than the veual fieh life history.
The usual fieh apawns millions of egge and sperm into the water whers
fartilization occurs. Shark egge are fertilized internal to the female
body requiring actual copulation between males and females. The stogk
production model is builk around the concept of compensafory dynamica, in
other words density dependence dynamics where low populartion densicy leads
to a higher per capita growth rate which dasreapss monoctonically am
population size increases. This is unlively to be realistic for shark
popiilaticn dynamics at low densivies. Depansatory models are more
renliscic and mors likely to batter describe population trajectories.

Steve, pleass try to transmit as part of your report. However, if ic
preaents o problem to do se, an report remains in good shope and will not
be greatly affected by nok uding the above. Many thanks.
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